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nPTTPAT.DAT A TRANSCEIVERS AND METHODS OF MANt FACTORING 



THEREOF 



* 

The present invention relates to optical data transmission systems and in 
particular to optical data transceivers and methods of manufacture thereof. 

Optical data transmission systems use light to carry digital data along fibre 
optic cables. The light is generated by a first transceiver, coupled to the fibre, and 



travels along the fibre to its far end whereupon it is incident upon a second 
transceiver. The Erst transceiver acts to convert electrical signals into optical signals 
and the second transceiver 'sets to convert the optical signals back into electrical 

14;. : signals... ,TMs p^c&s^;^^ sent 
second transceiver to the "firstifi^ceiver^ if desired. 



i . . : , • 



- !• ■ . : in 



» • . 



? » : • 



■ ■ 



- : Each transceiver has' an optically aciiv4|iement or; elements typically the 

• • * . * < 

» ■ * 

■ - 

optically active elements are a light emitting means and a light sensing means; It is 

• ' ■ 

however possible, if data twmsmission is required in a single direction only, that 

15 transceivers may be adapted only to emit light or to sense light i.e. to have a single 
optically active element being either a light emitting means or a Ught sensing means 
as appropriate. In this application, the term transceiver is used to encompass all three 
possibilities. 

Conventionally, optical transceivers are packaged in a protective housing into 
20 which an optical fibre may be inserted and releaseably retained. To allow the fibre to 
be inserted and retained, an opening is provided in the housing, said opening being of 
a cross-section corresponding to the cross-section of the optical fibre and extending 
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from the surface of the housing to the light emitting and or light sensing means of the 
transceiver. As the cross-section of the optic fibre is typically greater than that of the 
light sensing or emitting means, a proportion of the light emitted by the light emitting 

* 

means does not travel along tiae optic fibre and similarly a proportion of the light that 
5 does travel along the fibre is not incident upon the light sensing means, These losses 
reduce the effective intensity of the transmitted data signals and hence reduce the 
efficiency, the sensitivity, data rate* Bit Error Rate, and maximum communication 
range of the signal from their optimum values/ 

One v/ay to combat these losses is to increase the intensity of the emitted 
10 signal- There are however legal limits for the maximum output signal intensity 
- s imposed to protect the vision of any person working with orusing such devices. As a 

result the losses cannot be fully compensated for: 

/ * t • • - t » . I 

. ■ • • • ... 

- - . . ~ . • ■ 

It is therefore an object of the present invention to provide a method of 
packaging an optical data transceiver that overcomes or alleviates some or all of the 
1 S above problems. 

According to a first aspect of the present invention there is provided a method 
of packaging an optical data transceiver comprising the foUowing stepsi providing an 
integrated circuity the integrated circuit having at least one optically active element; 

jrftGuTiiiiig a r^Scctor m^sns-on- ^i id. mtsgnits^ csjxssi^ sgicL reflector m?sn£ o$mg 
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with and seals with the reflector; introducing a plastic mould compound into the 
cavity so as to encapsulate foe assembly except for the portion in contact with the 
projection; and removing the. assembly fiom the cavity, whereby there is an opening 
defined in the plastic mould encapsulating the assembly through which optical access 

* 

5 may be gained to the assembly. 

In mis manner, a packaged optical transceiver maybe provided wherein the 
losses of transmitted optical signals are reduced and hence the efficiency, the 
sensitivity, data rate, Bit Error Rate, and maximum communication range of the data 



10 



20 



signals are improved. 

* 

Preferably, a quantity -of gel *°** * ^ * \ 

•least the optically active elemente'bete ^° st Preferably, said : 

". • 

quantity of gel may be shaped so as to form a lens to assist said reflector element with 

» • * \ 

light fiom an optical fibre inserted into the reflector means onto said 



deflecting 



said optically active elements 



1 5 into said optical fibre 



to one preferred embodiment, the optical transceiver is an optical transceiver 
of the type comprising two optically active elements, a light emitting means and a 
light sensing means, m an alternative preferred embodiment, the optical transceiver is 
an optical transceiver of the type comprising a single optically active element being a 
light emitting means. In a- farther alternative preferred embodiment, the optical . 
transceiver is an optical transceiver of the type comprising a single optically active 
element being a light sensing means. In a particularly preferred embodiment, the 
optical transceiver is an optical transceiver of the type comprising three optically 
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active elements; a light emitting means operable to emit light in response to received 
electrical signals; a mountingjtneans suitable for retaining art end of an optical fibre in 
position adjacent to said light emitting means; a first light sensing means operable to 
detect light emitted by the light emitting means and reflected from the end of said 

■ 

5 optical fibre* said first light sensing means being operable to output a signal indicative 
of the intensity of the reflected light; a second light sensing means operable to detect 
light incident upon said transceiver unit from an external source via said optical fibre 
and output electrical signals in response thereto; and control means operable to vary 
the intensity of the light emitted by the light emitting means in response to the output 
10 of the first light, sensing mean*, 

■■• In one preferred embodiment, the optical traiiscedver is an optical transceiver 

•■.**'.' > . • • - - .if. ..„•;/ . . t —\ ■ 

i • 

' .'. : of the type comprising two' optically active elements, a light shutting means afid a 

• ? < «... - •* • * . • * • 

* « ■ t 

■ light sensing means, in an alternative preferred embodiment ; the optical transceiver is 

*• »• I ... -••,»{:. .. 

I ■ , 

an optical transceiver of the type comprising a single optically active element being a 
15 light emitting means. In a; further alternative preferred embodiment, the optical 
transceiver is an optical transceiver of the type comprising a single optically active 
element being a light sensing means. 

In a particnlarly-prefeired embodiment, the optical transceiver is an optical 
transceiver of the type comprising three optically active elements; & light emitting 
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sensing means being operable to output a signal indicative of the intensity of the 
reflected light; a second light sensing means operable to detect light incident upon 
said transceiver unit from fin external source via said optical fibre and output 
electrical signals in response thereto; and control means operable to vary the intensity 
of the light emitted by the light emitting means in response to the output of the first 
light sensing means. In such embodiments said optical transceiver unit is adapted to 
transmit light of a first wavelength and to receive light of a second •wavelength. 



said light emitting means is adapted to emit ngni ox a "'""^ 
and said first light sensing means is adapted such that it detects substantially only 
10 light of said first wavelength by means of a filter, an interference coating ox 
' omerwise. Said second light sensing/device may be a^ independeht light sensing S 



i . .... • . *>>1\ 

iist light sensing means opsram< 



r 

distinguishable signal and which is adapt 



«■ • _ . A . J* 



ilengfh by-means 



Preferably, the optic fibre is * plastic optic fibre (POF) or a polymer dadded 



silica fibre (PCS), 



Preferably, said optical transceiver comprises an integrated circuit 
instating said optically active denote; and a lead fame, said integrated circuit 
being mounted on and electrically connected to said lead frame, Preferably, bond 
20 pads are provided on said integrated circuit by means of which connections may be 
made fiom said integrated circuit to said lead frame and hence to external circuitry, 



singk 



independent integrated 
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independent integrated circuks being electrically connected and physically fiixed in a 
desired relative position. iVlternatively any combination of the optically active 
elements may be implemented on a single integrated circuit as is convenient, required 
or desired. 

5 Preferably said gel Mob is adapted so as to form a lens to assist said reflector 

means in directing light from said optic fibre to said optically active elements and in 

directing light from said optically active elements to said optic fibre. 

% 

The present invention. may be adapted for use in any optical data transmission 

» 

system or any optical data link* By use of appropriate combinations of transmitter 
, . 10 units according to the first aspect of the present . invention and transceiver units 

•♦*«»••• f • • ■. . .-•v..."*' 

- . . *. v . • ; ■ ■ • - ; 

... y: ; according to the second aspect of the present jjiventfon, duplex, half duplex and 

simplex links may be provided as appropriate or as desired, 

» 

.... 

' • ~ ..... . , 

One particular use or: optical data transmission systems is in vehicular or 

■ 

automotive control or entertainment systems such as those operating to the MOST 
15 standard. Another application for such data transmission systems is for use in 
transmitting data between a digital imaging device and an image processing means 
such as those used in various automotive applications including lane foDowing and 
parking assist 

According, to a gee or ri aspsst of the pr-sssni. invention, there is provided a 
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10 



coated assembly into a cavity of a moulding tool ensuring that at least a projection of 
flie moulding tool is m contact with the gel-coated assembly, introducing a plastic 
mould compound into the cavity so as to encapsulate the gel-coated assembly except 
for the portion in contact with the projection: removing the assembly from the cavity, 
whereby there is an opening defined in the plastic mould encapsulating the assembly 
through which the assembly can he accessed; and mounting a reflector means in said 
opening, said reflector means being operable to direct light from an optical fibre 
inserted into the reflector means onto said optically active elements and to deflect 

■v 

r 

light from said optically active elements into said optical fibre. 

The method of packaging an optical data transceiver according to the second 



aspect of the present invention may ^corporate any or all of the features described in , 
relation to the first aspect of the invention as appropriate. 

. ■ « 

r ■ 

..■.I'.' 

According to a third- aspect of the present invention there is provided a 
packaged optical data transceiver manufactured in accordance with the first aspect or 



15 the second aspect of the present invention. 



third 



invention may incorporate any or all of the features described in relation to the first or 
second aspects of the invention as appropriate. 

In order that the invention is more clearly understood, it will now be described 
20 further herein, by way of example only and with reference to the following drawings 



in which: 



Figure 1 is a plain, view of an optical data transceiver; and 
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Figore 2 is a cross-sectional view of a packaged optical data, transceiver 

according to the present invention. 

* 

Referring now to figure l p an optical data transceiver 100 comprises an 
integrated circuit 101 upon which is implemented second light sensing means 104, 
5 light emitting means 105 and first light sensing means 106* a mounting and reflecting 
means 102 and bond pads 107, said bond pads being electrically connected to said 
integrated circuit 101. 

The mounting and reflecting means 102 is operable to direct light emitted by 
the light emitting means 105 at wide angles into an optical fibre 207 and to direct 

* • !,»••• ♦» . 4 . » ■ 

• ' « »** . . 

1 0 light.proeeeding from the end of optical fibre 207 to the first and second light sensing 

i - 

n - - .... 

**• means 106, 104. It is also operable to retain the optical fibre 207 in position relative 

w • « ■ • 

to the light emitting means 1 05 and the first and second light sensing means 106, 104. 
The mounting and reflecting means 1 02 is mounted on to the integrated circuit 1 01 by 
adhesive 206. In order to direct light from the light emitting means 1 05 into the 
15 optical fibre 207, the mounting and reflecting means 102 has a curved inner surface 
which is adapted to reflect a large proportion of incident light. The surface may be 
adapted to reflect light by being polished, metallised or covered with a reflective 
coating. To improve reflective performance if the surface is polished, the whole 
mounting and reflecting means 102 may be formsd from white materisL 

iO CMzzmz: zxzrr fc- £r St? izzsz=z±zd csrcsni 101" is ^OTintjd s» a Isrd 



19/04 2004 16;51 FAX 



WILSON GUNN 




-9 - 



lead frame 205 by means of which the optical transceiver 100 may be roroieeted to 
external circuitry. 

Once said integrated circuit 101 is mounted on said lead frame, said reflector 
means 102 is mounted on said integrated circuit 101, said reflector means being 
5 aligned so as to reflect light from said light emitting means into said optic fibre 207 
and to reflect light from said optic fibre onto said light sensing means 106* 104, 

In an alternative preferred embodiment, said reflector means is attached to said 
integrated circuit whilst said integrated circuit is in wafer form. 

Once the reflector means 102 is in position, a blob of gel 1 10 is applied to the 
1 Q optically active elements. The blob of gel 110 may be amorphous or may be shaped 
" so as to form a lens and accentuate the effect; of the reflector means 102. The 

* » 

integrated circuit 101, lead frame 205 and reflector 1 02 are then placed into the cavity 
of a moulding tool. The cavity haB a projection adapted to be in contact with said 

■ i 

: • 

. . » 

reflector means 1 02. 

15 A moulding compound 111 is then introduced into the cavity so as to 

msulate the integrated circuit 101, lead frame 205 and reflector 102 except for the 

* 

peripheral portions of lead frame 205 and an opening corresponding to the position of 
-the projection above said reflector means. The moulding compound 111 provides 
protection for aU the components of the optical transceiver 100 whilst leaving an 
20 opening through which an optical fibre 207 may be inserted to allow light to be 
directed to said light sensing; means 104 and directed away from said light entitling 

means 105. 
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The gel blob 110 provides protection for the optically active elements during 
and after encapsulation. It is- also possible that, the gel blob 110 may be added afbr 
encapsulation if the projection is adapted so as not to damage the optically active 
elements of the integrated circuit 101 during encapsulation or may even be omitted 
5 altogether, if desired. The get may be any suitable transparent compound such as a 
transparent epoxy or a silica based gel. The gel blob 110 may be formed to any 
desired shape by use of any stable method, 

in a further alternative embodiment, it is possible that the reflector itteaas i$ 
not mounted to said integrated circuit 101 until after encapsulation. In such 

* 

10 embodiments, a blob of gel 110 is applied to protect the optically active elements 

S * . .•> v . " . » . . .. • « . 

i t ^ . • ' 

during encapsulation, the projection of the mould tool remaining in contact with the 

■ • 

gel blob 110 during encapsulation, thereby providing an opening over said gel blob 

• * ■ 

4 

I 

♦ - • * . . * - * 

110* The reflector "means 102 is then inserted into and mounted in said opening thus 
providing a packaged optical transceiver 100 as described above. In such 

i 

15 embodiments, it is also possible that, if desired, the gel blob 110 may be omitted, 
provided that the projection* is adapted so as not to damage the optically active 
elements of the integrated circuit 101 during encapsulation. 

* 

_ - m tm m — *m * — 

m «v - — - ... * • — - * 

The above described methods mayalso be adapted to include the further $tep 
of applying Teflon tape to the unpackaged transceiver in ths mould cavity, to cover at 
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both in addition to the embodiment described herein comprising light emitting means 
105 and first and second tight sensing means 106, 104 for monitoring and controlling 
the performance of the light emitting means in addition to receiving optical signals. 

Often optical data tr ansmis sion systems use optical fibres 207 terminated by a 
5 ferrule. In order to comply with such systems, the packaged transceiver may be 
adapted to have a ferrule receiving means fitted thereto. 

It is of course to be understood that the invention is not to be limited to the 
details of the above embodiment which is described by way of example only. 
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